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(54) [Title of the Invention 1 PORTABLE TELEPHONE USING 
EMI SHIELD AND MANUFACTURING MEHTOD THEREOF 
(57) [Abstract] 

[Object 1 It is an object to provide a portable 
telephone with cin EMI shield having an excellent 
shielding effect, and a manufacturing method of the 
portable telephone . 

(Structure] a portable telephone and a manufacturing 
method thereof, which uses an EMI shield at joints of a 
telephone set outer enclosure, wherein the EMI sliield 
is formed of conductive licjuid silicon rubber having a 
self adhesive property. 

[Effect] A packing conforming to the shape of the 
joints of the cover member in advance need not be 
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moXdLed witl^ a mold, or a pac]clng need, not be punched 
from a sheet. Fxurtlierniore , the adhesion step of 
pacJclng can be omitted. Accordingly, manufacturing 
cost is lowered - 

[What Is Claimed Is:] 

[Claim II A portable telephone using an EMI .shield 

at joints of a telephone set outer enclosure, wherein 

said EMI shield is formed of conductive liquid silicon 

rubber having a self adhesive property . 

[Claim 2] A manufacturing method for a portable 

telephone using an EMI shield at joints of a telephone 

set outer enclosure, comprising the steps of: 

forming conductive liquid silicon rubber pac3cing 

in a place of the telephone set outer enclosure by 

using a FIPG method and thereby obtaining a cover 

packing assembly, said liquid silicon rubber having a 

self adhesive property; and 

assembling the cover packing assembly and an 

enclosure enclosing a telephone body, as a single unit. 
(Detailed Description of the Invention] 
[0001] The present invention relates to a portable 
telephone using an EMI shield and, more particulai-ly , 
to a portable telephone using an EMI shield which is 
easily manufactured and has an excellent shield effect- 
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[0002] 

[Prior Art] In recent years, along witb. widespread use 
of mobile teleplxones , portable telephones, and tlie like, 
electromagnetic waves generated by ttiese equipments 
adversely affect buman bodies, thereby posing a social 
problem. The electromagnetic waves generated by a 
portable telephone adversely affect the nearby 
electronic equipments, and electromagnetic waves 
generated by the nearby electronic equipments in turn 
cause operation errors of the portable telephone. An 
electromagnetic interference (EMI) shield is provided 
in a recent portable telephone so as to cope with such 
radio interference . 

[00031 A currently used general EMI shield is arranged 
as follows - A telephone body is accommodated in a 
conductive enclosure and grounded- In addition, an 
outer enclosure cover is attached through a conductive 
packing in order to prevent entrance and leakage of 
electromagnetic waves from a packing portion, thereby 
obtaining a single unit. In this case, as the 
conductive packing, a packing punched from a sheet 
molded upon mixing a metal wire mesh or a metal powder 
in a rubber material, or an injection-molded band- like 
packing is used. 

[0004 1 To attach the above conductive packing, however, 
an adhesion process is required for the punched packing. 
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The band- like packing mus^ be filled in a guide groove 
formed in tlie outer enclosure cover r resulting in a 
oiombersome * time-constuning operation. 
[0005] 

[Problems Tliat the Invention Is to Solve] The present 
inventors have made extensive studies to eliminate the 
above drawback and found that if the Joints of the 
outer enclosure for accommbdatiiig a portable telephone 
body are covered with conductive liquid silicone rubber 
having a self adhesive property by an FIPG method, an 
EMI shield can be easily and precisely provided, and an 
inexpensive portable telephone having an excellent 
shielding effect can be easily manufactured- The 
present inventors thus attained the present invention. 
It is, therefore, an object of the present invention to 
provide a portable telephone which is easily 
manufactured and has an EMI shield having an excellent 
shielding effect- 

[0006] The above object is achieved by a portable 
telephone and a manufacturing method thereof, which 
uses an EMI shield at joints of a telephone set outer 
enclosure, wherein the EMI shield is formed of 
conductive licjuid silicon rubber having a self adhesive 
property. 

[0007] The liquid silicone rubber used in the present 
invention can be properly selected from known addition 
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or condensatl.on curing slJ-lcone zrubber matexrlaXs. In 
par-tdLcular , an add±ti.on ciiring s±l±con rubber materlaU. 
Is preferable in favor of good finish., fast curing, and 
good adliesion strengtib. 

[0008] According to tlie present invention, wben 
addition curing liopiid silicon rubber is used, it is 
preferable to use rubber baving a combination of 
diorganosiloxane having an aliphatic unsaturated group 
such as a vinyl group and organohydrogenpolysiloxane 
having a hydrogen atom bonded to a silicon atom. In 
this case, straight -chain diorganosiloxane having at 
least two lower aUcenyl groups, directly bonded to the 
silicon atom, in each molecule is preferable as the 
organopolysiloxane having an aliphatic unsaturated 
group . 

[0009] A crosslinJcing agent used in the present 
invention is subjected to an addition reaction with the 
aliphatic unsaturated group in the diorganopolysiloxane 
to crosslink diorganopolysiloxanes . 

Organohydrogenpolysiloxane containing a hydrogen atom 
bonded to a silicon atom is generally used as the 
crosslinking agent. In this case, the 

organohydrogenpolysiloxane may have a straight -chain, 
cyclic, or branched molecular* structure, but must have 
at least two hydrogen atoms directly bonded to the 
silicon atom in each molecule. This crosslinking agent 
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is subjected to tHe addition reaction witli the 
diorganopolysiloxane to extend tlie chain length of the 
molecules in the diorganopolyslloxane, thexeby lowering 
the hardness of the cured product or Increasing its 
strength. A combination of this crosslinking agent and 
organohydrogenpolysiloxane having at least three 
hydrogen atoms can control the hardness and modulus of 
elasticity of the cxired product upon crosslinicing. 
(00101 When the combination of the 

diorganopolysiloxane having an aliphatic unsaturated 
group and the organohydrogenpolysiloxane having 
liydrogen atoms bonded to the silicon atom is used as 
the base material of the conductive liquid silicone 
rubber, the mixing ratio of the diorganopolysiloxane 
and the organohydrogenpolysiloxane preferably falls 
within the range of 0 . 5 to 4 and particularly 1 to 2 in 
the molar ratio of the Si-H group in the 
organohydrogenpolysiloxane and the aliphatic 
unsaturated group in the diorganopolysiloxane. 
[00111 The conductive liquid silicone rubber is 
obtained by adding a platinum-based curing catalyst, an 
adhesion imparting agent, a conductivity imparting 
agent, a reinforcing filler such as reinforcing silica, 
and other additives in the liquid silicone rubber in 
appropriate amounts . 

[00121 The adhesion imparting agent added to the 
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liquicL silicone rubber of tiae present invention can be 
appropriately selected from known materials - A silicon 
compound Having an adliesion imparting functional group 
sucH as an epoxy group or an allcoxy group in each 
molecule can be used. Alternatively, a silicon 
compound also containing a vinyl group or a hydrogen 
atom directly bonded to a silicon atom required for the 
addition reaction in each molecule may be used- 
[0013] Examples of the conductivity imparting agent 
are a Jt-electron mobility type conductive material 
(e.g., a carbon black powder, a graphite powder; or a 
carbon fiber), a metal (e.g., silver, nickel, copper, 
zinc, iron, or silicon), and an oxide, carbide, or 
alloy of such a metal- The shape of the conductivity 
imparting agent is the form of a powder, flake, or 
fiber. A free electron mobility type conductive 
material obtained by coating the surface of a 
nonconductive inorganic material (e-g-r glass, mica, 
and alumina) powder, flake, or fiber with a metal such 
as silver can also be used* 

[00141 The above materials are preferably mixed such 
that the viscosity of the conductive liquid silicone 
rubber used in the present invention, which is measured 
by a rotaviscometer falls within the range of 1,000 to 
1,000,000 poise at 25'*C in view of workability and the 
form-holding properties. In addition, the hardness 
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after heat curing preferably f aXls w±t:liiii tlie range of 
10 to 80 Hs (measurement complying wltti JIS K6301 A) to 
reduce tlie stress acting on the cover member, 
C 00151 The conductive li<3uid silicone rubber having 
tlie self adhesive propert:y thus obtained can be fed 
with a pump. For example, the silicone rubber can be 
applied on a hard dis)c with nozzle discharge. In this 
case, the finished cross -sectional shape is generally 
semispherical . However, the discharge conditions such 
as the nozzle height can be appropriately adjusted to 
obtain a semispherical shape with a flat top. 
[0016] According to the present invention, the joints 
of the portable telephone cover are covered with the 
conductive liquid silicone rubber having a self 
adhesive property by the FIPG method to obtain a cover 
packing assembly. 

[0017] The FIPG (Formed In PlaceGaslcet ) method 
employed in the present invention is a method of 
forming a free molded gasket or in-place molded gasket. 
A coating robot, a feed pump, and a dispenser are 
combined- The liquid silicone rubber is supplied with 
the feed pump and dispensed by the dispenser. At the 
same time, the silicone rubber is applied with the 
coating robot in accordance with a prestored patteom to 
form a gasket. Theref ore , by coating the silicone 
rubber using the robot mechanism in accordance with the 
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prestox-ed patteim, tlie conduct:ive Xiqxiid silicone 
rubber can be accurately applied to tlie Joints of the 
cover member of tbe portable telephone. 
[OOiai A cover pacJcing assembly having the paclcing 
thus obtained is fastened with screws to the enclosure 
attached to the telephone body to manufacture a 
portable telephone- In this case, since the hardness 
of the packing falls within the range of 10 to 80 Hs as 
described above, the stress that acts on the cover can 
be effectively reduced. According to the present 
invention, after the conductive liquid silicon rubber 
is applied, the cover may be subjected to a cleaning 
process such as washing with water, cleaning with air, 
and drying, as needed. 
[00191 

[Effect of the Invention] According to the present 
invention, a packing conforming to the shape of the 
joints of the cover member in advance need not be 
molded with a mold, or a packing need not be punched 
from a sheet, thereby obviating the need for a mold or 
die. Since the silicone rubber is directly formed on 
or adhered to the cover, the adhesion step of adhering 
the cover with the molded or punched product, which is 
required for the molded or punched product, can be 
omitted. As the cover is directly coated with the 
silicone rubber, no burrs are formed, and material loss 
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In punclied product:s can be ellm±na1:e<i> Tbe conductive 
silicone rubber packing is excellent in tbe EMI 
sbielding properties , and operation errors of tbe 
portable telephone due to external electromagnetic 
waves , and leakage of interfering electromagnetic waves 
generated upon receiving an incoming call can be 
prevented. Furtbermore. the silicone rubber paclcing is 
excellent in weather resistance • The present , invention 
is suitable for a portable telephone used outdoors , 
[0020] 

[Examples] The present invention will be described in 
detail by way of its examples- The present invention, 
however, is not limited to these examples. 
[0021] Example 1 

An aluminum cover was coated with a conductive 
liquid silicone rubber material having composition 
example 1 in Table 1 using a coating robot (available 
from YASUKAWA Electric Corp . ) in accordance with a 
prestored pattern . 

[Table 1] Composition Example 1: Silicon oil 
(polydimethylsiloxane having vinyl at both terminaJLs, 
viscosity: 1,000 cp) s 100 parts by weight, 
organohydrogenpolysiloxane (chemical formula 1 ) : 2.5 
parts by weight, platinum-based catalyst 
(chloroplatinic acid): 0,2 parts by weight, silica 
filler treated with silazane; 10 parts by weight. 



25. JAN. 2001 17:49 El<^NFUEHR+PARTNERH9 421 3288631 . ,NR. 9947 S. 13/16 

Page 11 



etnynyl cyclohexanol to regulate th.e reaction: 0*5 
parts by weight, conductive carbon powder (Bellpearl C- 
2000S available from KANEBO LTD.)? 190 parts by wiglit, 
and adliesion imparting agent (chemical formula 2)r 1,0 
parts by weight. 
[ChemxcaJL formula 1] 
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[cnemical formula 2] 
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[0022] Ttie coating conditions were a nozzle inner 
diameter 3.0 mm, a supply pvrnip pressure of 1.8 kgf/m*, 
a coating speed of 230 mm/min, and a nozzle Height 
(from the cover surface) of 3.5 mm. After coating, the 
silicone rubber composition was placed and cured in a • 
hot-air dryer at 150*C. The cured silicone rubber 
composition was then cooled to obtain a packing having 
a semispher-ical cross-section with a height of 2.5 mm 
and a width of 3.5 mm and a volume resistivity of 2.0 
Q-cm. This packing perfectly and properly adhered to 
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t:lie stirface of tHe cover material. The resultamt 
packing was cleaned w±tli pure water whicli was filtered 
tJirough a filter ctnd whose conductivity was 

adjusted to 10 jis or less, thereby obtaining a cover- 
packing assembly for the portable telephone* 
[0023] To evaluate the electromagnetic shielding 
effect of the resultant packing, the packing material 
was formed into a flat sample (sample dimensions.:, inner 
diameter of 1.5 mm, an outer diameter of 50.0 mm, and a 
thickness of 5.0 mm). The sample was placed in a 
transfer impedance measurement jig ZTR39D (available 
from MITSUBISHI CABLE INDUSTRIES, LTD.), and the 
frequency characteristics of the transfer impedance 
were measured using a network analyzer (available from 
YOKOGAWA Hewlette Packerd K.K,), thereby obtaining data 
shown in Fig. 1, The result obtained indicated that 
the packing material had eui excellent EMI shielding 
effect in the frequency range of 0»3 MHz to 1 GHz. 
[0024] Example 2 

An aluminum cover was coated with a packing 
following the same procedures as in Example 1 except 
that 17 0 parts by weight of a conductive Ni- coated 
phenol resin powder (Bellpearl C-800 available from 
KANEBO LTD.) were used in place of 190 parts by weight 
of the conductivity imparting agent in composition 1 
used in Example 1, and the temperature of the hot-air 
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daryer was set to 140'C* The resultant pacIcdLng Ixad a 
setn±sph.er±caX cross -section with a height of 2.5 mm aind 
a width of 3-5 mm and a volume resistivity of 1-0 Q-cm, 
The pacJcing sufficiently and properly adhered to the 
surface of the cover material. The resultant packing 
was cleaned with pure water which was filtered through 
a 0,5-|im filter and whose conductivity was adjusted to 
10 \iB or less, thereby obtaining a cover-packing 
assembly for the portable telephone. The 
electromagnetic shielding effect of the resultant 
packing was evaluated following the same procedures as 
in Example 1 . The same evaluation as in Example 1 was 
obtained - 

[Brief Description of the Drawing 1 

Fig- 1 shows the frequency characteristics of the 
transfer impedance obtained for the packing prepared, in 
Example 1 . 
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[Fig. 1] 
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